Coordinated decrease of the expression of the mitochondrial and nuclear complex I genes in a mitochondrial mutant of Drosophila.
We have studied a mutant strain of Drosophila in which 80% of the mitochondrial DNA molecules have lost over 30% of their coding region through deletion. This deletion affects genes encoding five subunits of complex I of the respiratory chain (NADH:ubiquinone oxidoreductase). The enzymatic activity of complex I in the mutant strain is half that in the wild strain, but ATP synthesis is unaffected. The drop in enzymatic activity of complex I in the mutant strain is associated with a 50% decrease in the quantity of constitutive proteins of the complex. Moreover, in the mutant strain there is a 50% decrease in the steady-state concentration of the transcripts of the mitochondrial genes affected by the deletion. This decrease is also observed for the transcripts of the nuclear genes coding for the subunits of complex I. These results suggest a coordination of the expression of the mitochondrial and nuclear genes coding for mitochondrial proteins.